[Structures and functions of the 26S proteasome Rpn10 family].
The ubiquitin-dependent proteolytic pathway is thought to be one of the vital systems for cellular regulations, including control of the cell cycle, differentiation and apoptosis. In this pathway, poly-ubiquitinated proteins are selectively degraded by the 26S proteasome, a multisubunit proteolytic machinery. Recognition of the poly-ubiquitin chain by the 26S proteasome should be a key step leading to the selective degradation of target proteins, and the Rpn10 subunit of the 26S proteasome has been shown to preferentially bind the poly-ubiquitin chain in vitro. We previously reported that the mouse Rpn10 mRNA family is generated from a single gene by developmentally regulated, alternative splicing. To determine whether such alternative splicing mechanisms occur in organisms other than the mouse, we searched for Rpn10 isoforms in various species. Here we summarize the gene organization of the Rpn10 in lower species and provide evidence that the competence for generating all distinct forms of Rpn10 alternative splicing has expanded through evolution. Some of the Rpn10 family genes were found to be expressed in distinct developmental stages, suggesting that they have distinct functions during embryogenesis. For example, Rpn10c and Rpn10e were exclusively expressed at specific developmental stages and in specific tissues, while Rpn10a was expressed constitutively. Our experimental results indicate that the respective Rpn10 proteins possess distinct roles in the progression of development. Furthermore, some of the Rpn10 variants specifically interacted with important developmental regulators.